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INTER-DEPARTMENT MEMORANDUM 
DEPARTMENT: PUBLIC WORKS 
TO: Dr. Cal Fremling 
FROM: Robert J. Bollant, Director of Public Works 
DATE: January 22, 1990 
SUBJECT: Engineering Costs for Mitigation Plan Construction 
The Engineering Costs for Construction Improvements in conjunction with the 
Mitigation, Plans for Dredging Lake Winona and f i l l ing Riverbend Industrial 
Park are: 
A. Area I  - K-Mart Area: 
1. Preconstruction Engineering $ 3,303 
2. Design Plans and Specs 4,404 
3. Construction Inspection 2,201 
4. Post Inspection 1,101 
Total Engineering - Area I  $11,009. 
B. Area I I  - Area East of Huff Street 
1. Preconstruction Engineering $ 3,116. 
2. Design Plans and Specs 4,155. 
3. Construction Inspection 2,077. 
4. Post Inspection 1,039. 
Total Engineering - Area I I  $10,387. 
Total Engineering Areas I  and I I  $21,396. 
Robert J. /Bollant 








Directctp'of Public Works 
LAKE WINONA 
During 1974, the carp and rough fish in Lake Winona were killed off with 
chemical treatment and removed from Lake Winona. Once the rough fish were 
removed, the water in Lake cleared up and the weeds began to grow. 
The Lake Winona Committee is of the opinion that much of the weed growth is due 
to the lake being so shallow The lake is generally eight feet deep. If the 
lake were dredged to a 15 foot depth, the weed problem would be greatly curtailed. 
This report will look at the feasibility of dredging Lake Winona to a 15 foot 
depth. 
On May 28, 1986, a preliminary sounding of Lake Winona was conducted by La Crosse 
Dredger, Charles Robers, with his crew and the help of City Park Department 
Employees. A total of 40 soundings covering both the east and west lakes were 
made. These soundings confirmed that Lake Winona is generally eight (8.0) 
feet deep and is underlain with 8 to 20 feet of silt which is underlain with sand. 
These souhdings are attached to the back of this report. 
I Dredging in General 
The west lake has an area of 82 acres and the east lake an area of 206 acres. 
To dredge these lakes to a 15 foot depth it would involve the following 
amount of dredging and cost. 
1. West Lake 
82 acres x 7' x 1,613 cu. yd/ac.-ft. = 925,862 cu yds. 
Estimate $1.50/cu.yd. 
925,862 x $1.50 = $1,388,793 
2. East Lake 
206 acres x 7' x 1,613 cu yd/ac.-ft. = 2,325,946 Cubic Yards 
Estimate $1.50/cu yd. 
2,325,946 x $1.50 = $3,488,919 
Total cost $4,877,712 
Being the cost is so great to reach the desired goal of dredging Lake Winona 
to a 15 foot depth, beneficial uses of the dredge spoil must be found to make 
the project feasible. We will now look at some possible uses of the dredge 
spoil. 
A) Riverbend Industrial Park 
The Port Authority of Winona desires to fill Riverbend Industrial Park be­
tween the Lake Winona Outlet Ditch and T.H. 61 for use as an industrial park. 
Excluding the land leased to Badger Foundry there is 96 acres to be filled. 
This area would need 8 feet of fill or a total of 1,238,784 cubic yards 
for the site to be useable as an industrial park; good clean sand fill is 
required. Silt cannot be used for industrial fill. Fleet Farm recently 
used 315,000 cubic yards of Mississippi River dredge spoil sand to fill 
their site east of the Holiday Inn. This was clean sand that was barged 
to Winona by the Corps of Engineers and trucked from the Mississippi River 
to the Fleet Farm Site by the developer. 
Being that the silt is not useable for industrial park fill, the sand would 
have to be pulled out from under silt and pumped to Riverbend. This would 
require dredging to a 30 to 35 foot depth. With this type of dredging plan 
there would be 25 to 30 percent silt pumped also. The silt would tend to 
separate and be pushed ahead of the sand to the outlet of the disposal area. 
Thus, approximately 25 acres of the 96 being filled in would be filled with 
silt and would have to be used as contractor storage yards, or industrial 
storage yards. The value of the silt filled industrial land would not be 
as valuable as the sand filled industrial land. Another problem with filling 
Riverbend Industrial Park is that presently the Corps of Engineers is only 
granting permits in Riverbend Industrial Park as the City shows a needed use 
of the land. In 1985, the Port Authority applied for permits to fill all of 
Riverbend Industrial Park between the Lake Outlet Ditch and T.H. 61, but 
these permits were denied. The Corps in denying this permit application to 
fill all of Riverbend Industrial Park between the Lake Outlet Ditch and T.H. 61 
said that permits would only be granted as the City showed need for the land. 
Approximately the east half of the east lake would be dredged out with this 
plan. 
Another question that would have to be addressed is whether the dredge pipe force 
main can be placed through the Lake Outlet Culvert under Mankato Avenue with the 
fish weir in it. 
The estimated cost of dredging in 96 acres of Riverbend Industrial Park from 
Lake Winona based on the assumption that the dredge pipe force main can be laid 
through the outlet culvert would be: 
1,240,000 x $1.50/cu yd = $1,860,000 
or $19,000 per acre of filled land 
B) Other Disposal Areas 
Lake Park on the northerly side of Lake Winona was dredged in during the 
early 1950's. Due to the large percentage of organics in the fill, Lake 
Park has continued to settle. Much of the area has settled to where it 
needs to be refilled to maintain good drainage. Two large areas that could 
be dredge filled are Lake Park west of Huff Street between Lake Winona and 
Lake Park Drive and the area east of Hamilton Street between Lake Winona 
and Sarnia Street. However, to dredge fill these areas under present 
Minnesota Pollution Control Agency Dredging Regulations would require that 
these areas be turned into holding ponds during the dredging operation. 
This plan would not be acceptable as the holding ponds would raise the water 
level in the nearby residential areas and cause flooding of the basements. 
The west area would only take silt from 6 acres of the lake and the east area 
would only take silt from 4 acres of the lake. Thus, it appears that these 
two sites are not feasibile. 
One area that looks more feasible for filling is the area between Lake 
Winona and T.H. 61 east of Huff Street. This area is a natural ponding 
area of 17 acres. It would take approximately 13 feet of fill to bring 
the area up to same level of T.H. 61, the pavement surface of which is 
elevation 660. Actually the fill in the center could be raised to an 
elevation higher than 660. Filling to an elevation of 660 would accommo­
date approximately 25 acres of silt (pumping the lake to a 15 foot depth). 
One possibility would be to use this area as a permanent ponding area 
and dredge fill with silt out of the lake. 
The Lake Winona Committee has been working with private contractors to 
find a reuse for the silt. Use as a fertilizer was studied but not found 
feasible. It appears that the best reuse of the material would be for 
black dirt topsoil. 
The Lake Winona Committee recommends that this 17 acre site be dredged fill 
with silt. The silt would be allowed to dry and then reused as topsoil. 
Contractors have the biggest demand for topsoil. 
The Park Department could also use some of the topsoil to fill in low 
areas in Lake Park northerly of Lake Winona. 
Drainage off T.H. 61 would have to be maintained through the disposal area. 
Conclusions & Recommendations 
The Lake Winona Committee would like to deepen the lake From S fet-tL tu 
15 feet to enhance the value of the lake. The top 7 feet of the lake bottom 
is almost all silt which is not very desireable for fill, but appears 
to be useable as a topsoil. 
It appears that the only site feasible for silty fill is the area between 
T.H. 61-14 and Lake Winona east of Huff Street. 
The Lake Winona Committee recommends that the City Council fund a pilot 
project of $200,000 for the dredging of Lake Winona at an estimated cost 
of one dollar per cubic yard and dredging the lake to a water depth of 
15 feet. ("$200,000 
8 x 1,667 cubic yard per acre foot = 15 acres) Fifteen acres 
could be dredged out. The committee recommends that the dried silt be 
sold as a topsoil for one dollar per cubic yard. Hopefully 20,000 cubic 
yards could be disposed of per year. Most of the $200,000 original 
investmant could be recovered and used to fund dredging out another 15 
acres of silt to refill the disposal area. 
The Lake Winona Committee will make this formal presentation to the 
City Council for consideration during the 1988 budget hearings. 
If Council approved funding for this pilot project, the Director of 
Public Works would begin work immediately on permits. Permits could be 
difficult to obtain. 
Another item to consider is whether the public would accept changing this 
area into a permanent construction site. 
PROBINGS LAKE WINONA - MAY 28, 1986 
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Robert J. Bollarit 
Director of Public Works 
LAKE WINONA 
During 1974, the carp and rough fish in Lake Winona were killed off with 
chemical treatment and removed from Lake Winona. Once the rough fish vere 
removed, the water in Lake cleared up and the weeds began to grow. 
Ihe Lake Winona Committee is of the opinion chat much of the weed growth is due 
to the lake being so shallow. The lake is generally eight feet deep. If the 
lake were dredged to a 15 foot depth, the weed problem would be greatly curtailed 
This report will look at the feasibility of dredging Lake Winona to a 15 foot 
depth. 
On May 28, 1986, a preliminary sounding of Lake Winona was conducted by La Crosse 
Dredger, Charles Robers, with his crew and the help of City Park Department 
Employees. A total of 40 soundings covering both the east and west lakes were 
made. These soundings confirmed that Lake Winona is generally eight (8.0) 
feet deep and is underlain with 8 to 20 feet of silt which is underlain with sand 
These soundings are attached to the back of this report. 
I Dredging in General 
The west lake has an area of 82 acres and the east lake an area of 206 acres. 
To dredge these lakes to a 15 foot depth it would involve the following 
amount of dredging and cost. 
1. West Lake 
82 acres x 7' x 1,613 cu. yd/ac.-ft. = 925,862 cu yds. 
Estimate $1.50/cu.yd. 
925,862 x $1.50 = $1,388,793 
2. East Lake 
206 acres x 7' x 1,613 cu yd/ac.-ft. = 2,325,946 Cubic Yards 
Estimate $1.50/cu yd. 
2,325,946 x $1.50 = $3,488,919 
Total cost $4,877,712 
Being the cost is so great to reach the desired goal of dredging Lake Winona 
to a 15 foot depth, beneficial uses of the dredge spoil must be found to make 
the project feasible. We will now look at some possible uses of the dredge 
spoil. 
A) Riverbend Industrial Park 
The Port Authority of Winona desires to fill Riverbend Industrial Park be­
tween the Lake Winona Outlet Ditch and T.H. 61 for use as an industrial park. 
Excluding the land leased to Badger Foundry there is 96 acres to be filled. 
This area would need 8 feet of fill or a total of 1,238,784 cubic yards 
for the site to be useable as an industrial park; good clean sand fill is 
required. Silt cannot be used for industrial fill. Fleet Farm recently 
used 315,000 cubic yards of Mississippi River dredge spoil sand to fill 
their site east of the Holiday Inn. This was clean sand that was barged 
to Winona by the Corps of Engineers and trucked from the Mississippi River 
to the Fleet Farm Site by the developer. 
Being that the silt is not useable for industrial park fill, the sand would 
have to be pulled out from under silt and pumped to Riverbend. This would 
require dredging to a 30 to 35 foot depth. With this type of dredging plan 
there would be 25 to 30 percent silt pumped also. The silt would tend to 
separate and be pushed ahead of the sand to the outlet of the disposal area. 
Thus, approximately 25 acres of the 96 being filled in would be filled with 
silt and would have to be used as contractor storage yards, or industrial 
storage yards. The value of the silt filled industrial land would not be 
as valuable as the sand filled industrial land. Another problem with filling 
Riverbend Industrial Park is that presently the Corps of Engineers is only 
granting permits in Riverbend Industrial Park as the City shows a needed use 
of the land. In 1985, the Port Authority applied for permits to fill all of 
Riverbend Industrial Park between the Lake Outlet Ditch and T.H. 61, but 
these permits were denied. The Corps in denying this permit application to 
fill all of Riverbend Industrial Park between the Lake Outlet Ditch and T.H. 61 
said that permits would only be granted as the City showed need for the land. 
Appro ximately the east naif of the east lake would be dredged out with this 
plan. 
Another question that would have to be addressed is whether the dredge pipe force 
main can be placed through the Lake Outlet Culvert under Mankato Avenue with the 
fish weir in it. 
The estimated cost of dredging in 96 acres of Riverbend Industrial Park from 
Lake Winona based on the assumption that the dredge pipe force main can be laid 
through the outlet culvert would be: 
1,240,000 x $1.50/cu yd = $1,860,000 
or $19,000' per acre of filled land 
B) Other Disposal Areas 
Lake Park on the northerly side of Lake Winona was dredged in during the 
early 1950's. Due to the large percentage of organics in the fill, Lake 
Park has continued to settle. Much of the area has settled to where it 
needs to be refilled to maintain good drainage. Two large areas that could 
be dredge filled are Lake Park west of Huff Street between Lake Winona and 
Lake Park Drive and the area east of Hamilton Street between Lake Winona 
and Sarnia Street. However, to dredge fill these areas under present 
Minnesota Pollution Control Agency Dredging Regulations would rpqnire that 
these areas be turned into holding ponds during the dredging operation. 
This plan would not be acceptable as the holding ponds would raise the water 
level in the nearby residential areas and cause flooding of the basements. 
The west area would only take silt from 6 acres of the lake and the east area 
would only take silt from 4 acres of the lake. Thus, it appears that these 
two sites are not feasibile. 
One area that looks more feasible for filling is the area between Lake 
Winona and T.H. 61 east of Huff Street. This area is a natural ponding area 
of 17 acres. It would take approximately 13 feet of fill to bring the area 
up to same level of T.H. 61, the pavement surface of which is elevation 660. 
Actually the fill in the center could be raised to an elevation higher than 
660. Filling to an elevation of 660 would accommodate approximately 25 
acres of silt (pumping the lake to a 15 foot depth). One possibility would 
be to use this area as a permanent ponding area and dredge fill out of the 
lake in such a manner to allow the sand and silt to separate for the purpose 
of reuse. There is always a demand for sand fill in Winona. There is also 
the possibility of using the silt as topsoil once it dries out. This would 
require dredging the lake to a 25-30 foot depth to obtain sand along with 
the silt. This would mean that the disposal area would become a gravel pit 
constantly being worked. This may be objectionable to some; however, the 
site is rapidly becoming a weed patch that can't be mowed and this is 
objectionable also. Drainage off T.H. 61 would have to be maintained through 
the area. 
With the demand for fill in Winona, private contractors may be interested 
in this plan as a source for fill. 
We investigated using part of the lake as a disposal area, but found this 
plan unacceptable to the regulatory agencies. 
If the permit situation for filling Riverbend Industrial Park changed to 
where permits could be obtained for filling the whole area between T.H. 61 
and the Lake Winona Outlet Ditch, a plan that might be pursued is stripping 
off the silt, then dredging out the sand and then pumping the silt back. 
On the surface this does not seem feasible due to the added cost of repumping 
the silt, not being environmentally acceptable and no place to store the 
silt in the interim. 
II Conclusions & Recommendations 
The Lake Winona Committee would like to deepen the lake from 8 feet to 15 
feet to enhance the value of the lake. The top 7 feet of the lake bottom 
is almost all silt which is not very desireable for fill. 
It appears that the only site feasible for silty fill is the area between 
T.H.61-14 and Lake Winona east of Huff Street. Private contractors may 
be interested in using this site for a dredge disposal area if they could 
dredge the lake to a 25-30 foot depth in order to obtain useable sand fill 
along with silt. The sand and silt would separate out in the disposal site 
and then could be reused. After enough sand and silt had been reused, the 
area could be dredge filled again and thus clean out additional area of 
the lake. 
Private contractors should be encouraged to submit proposals for the above 
described dredging and fill reuse operations. 
/> 
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LAKE WINONA DREDGING RECOMMENDATIONS 
BY 
THE LAKE WINONA COMMITTEE 
INTRODUCTION 
The following report is presented as a supplement to the 
dredging feasibility report of Robert Bollant which was 
ordered by the City Council. We believe that Lake Winona is 
one of the area's most valuable natural resources. It 
provides recreation and scenic beauty for thousands of local 
residents and has great potential as a tourist attraction. 
Unfortunately, Lake Winona is slowly dying. Tonight we will 
outline, for your consideration, a plan to prolong the life 
of the lake and increase its value as a recreational 
resource. 
BACKGROUND INFORMATION 
Beginning in the 1880s, the Lake Winona watershed was 
intensively cultivated, grazed and burned with little regard 
for soil conservation. As a consequence, Lake Winona 
received soil-laden flood waters from Gilmore Creek and 
Rollingstone Creek (Garvin Brook). Rollingstone Creek was 
redirected into the Mississippi River in 1899, but Gilmore 
Creek still frequently flooded western sections of the City 
and poured soil into Lake Winona. Portions of Lake Winona 
were dredged for the first time in 1913, creating park land, 
residential areas and the Huff Street Causeway. Sediment 
input continued, however, and by the 1930s the lake had 
become very shallow. A City-owned dredge, employed in the 
1930s, extracted sediments from several areas to fill 
lowlands east of Franklin Street. In 1944, Gilmore Creek was 
redirected so that it passed through Boiler Lake, which has 
since served effectively as a flood reservoir and sediment 
trap. Dredging, which had been suspended during World War 
II, was resumed in selected areas in 1950 through 1953. 
The dredging cost $485,900 and created additional City land. 
The lake was dredged again, on a small scale, in 1957 and 
1958 to improve it for swimming. It should be noted that 
none of the dredging operations encompassed the entire lake 
or was designed specifically to improve fisheries habitat. 
Because they wanted good fill material, the dredgers mined 
sand deposits from selected areas of the lake, creating holes 
and trenches as deep as 40 feet. Most of Lake Winona, 
however, is very shallow. Its average depth is only 8 feet. 
Although Gilmore Creek and Rollingstone Creek no longer bring 
sediment into Lake Winona, over 75% of the lake bottom is 
blanketed with about seven feet of their sediments. These 
silty sediments have buried all saleable sand deposits and 
are, in turn, covered with rich organic ooze produced by 
decaying aquatic plants and the tons of tree leaves and other 
organic matter which enter the lake from 1600 acres of Winona 
and Goodview via 16 miles of storm sewers. Gilmore Creek, 
because it has been diverted through Boiler Lake, no longer 
contributes many pollutants to Lake Winona. Most sediment, 
nutrients, and organic matter are from storm sewers and from 
the dry wash which runs through Woodlawn Cemetery. 
Lake Winona suffered winter kills due to oxygen depletion in 
1965 and 1969, allowing rough fish to dominate the lake and 
destroy all aquatic plant beds until 1973 when the lake was 
reclaimed as a sport fishery. Since then, winter kills have 
been prevented by aeration. Aquatic plants, which returned 
to the lake after the rough fish were killed, have been 
partially controlled by cutting and harvesting. Fishing has 
been generally good although bluegills and crappies have 
become stunted, primarily because of excessive protective 
cover provided by dense plant beds. Aquatic plants have 
proliferated in the lake because it is shallow, very fertile, 
and because it has been storing nutrient-rich sediments for 
over 100 years. Lake Winona's useful life has been prolonged 
since 1973 by a "life support system" of aeration and aquatic 
plant harvest, but it could be vastly improved by dredging 
out accumulated sediments and nutrients and making it too 
deep for rooted plants to grow. 
During the past year we have gathered information and 
consulted with Robert Bollant, Robert Welch and knowledgeable 
contractors about the feasibility of improving portions of 
Lake Winona by dredging (see attached technical report by 
Robert Bollant). Our studies have shown that only one site 
is presently suitable for disposal of dredged lake sediments. 
Our recommendations follow: 
RECOMMENDATIONS 
1. As a pilot project, dredge approximately 15 acres of the 
west end of the east lake to a depth of 15 feet, thus 
creating a basin which would be too deep for aquatic plant 
growth. Estimated cost $200,000. 
2. Use the 17-acre natural ponding area between Lake Winona 
and Highway 61 east of Huff Street as a dredged sediment 
disposal area. Permits have not been applied for, but we are 
confident they can be obtained for this specific site. 
3. Fill the disposal area with sediment, allow it to dry for 
a year and use it to raise sunken areas of City parks and 
athletic fields. Sell the remainder as top soil at $1.00 per 
cubic yard. 
4. When the dried sediment has been excavated, dredge an 
equivalent area of the west lake, pumping sediment via the 
Huff Street culvert into the disposal area. 
5. Repeat the process as desired, until pumping distances and 
costs become prohibitive. It is important to recognize that 
the disposal area would be a construction site during the 
entire period. 
6. When the disposal area has been filled the last time, 
transform most of it into an attractive, low-maintenance 
natural area by planting trees and shrubs which will enhance 
the area for wildlife and increase its value for people using 
the bike path. The area immediately adjacent to the 
intersection of Highway 61 and Huff Street and the tourist 
information center would be landscaped and mowed, thus 
improving the appearance of the main entrance to the City. 
7. If this preliminary plan is approved, detailed plans will 
be made in consultation with the City Engineer and the 
Minnesota Department of Natural Resources to determine exact 
areas to be dredged and to maximize the value of the work 
done. 
8. Long range plans should include construction of an 
Interceptor sewer line which would prevent storm sewers from 
draining nutrients, tree leaves, grass clippings, etc. into 
the lake. 
LAKE WINONA PRODUCED BY WINONA STATE UNIVERSITY IN 
COOPERATION WITH THE WINONA AREA CHAMBER 
OF COMMERCE, THE CITY OF WINONA AND THE 
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Caring for your catch 
Lake Winona fish are excellent for eating all 
year round. Complaints of bad tasting fish caught 
in warm weather are usually due to improper 
handling of fish after they are caught. Many fisher­
men place their fish on a stringer, by running the 
stringer into the fish's gill opening and out its 
mouth. This ruptures delicate blood vessels of the 
gill filaments, resulting in the death of the fish. 
Dead fish spoil as rapidly in water as in air of the 
same temperature, thus a good catch soon be­
comes inedible. If a fish must be placed on a 
stringer it should be attached only by the lower 
jaw so that the gills are not damaged. The best way 
to ensure the freshness of fish is to put them on 
ice as soon as they are caught. 
Because the gills are ordinarily red with blood, 
their appearance is a good indicator of freshness. If 
they are red, the fish is fresh. If they have turned 
white, however, decomposition has begun. After 
cleaning and eating their white-gilled catch, fisher­
men frequently complain that fish caught in the 
summer are "soft" and do not taste good! 
Fishing regulations 
Lake Winona is not part of the Minnesota-
Wisconsin boundary waters, therefore it is subject 
to those fishing regulations pertaining to Minne­
sota's inland waters. Fishermen should obtain com­
plete up-to-date regulations at area tackle shops. 
The following is a synopsis of those regulations 
which are especially important to those who fish 
Lake Winona. 
LIMITS: Daily and possession limits are as 
follows: northern pike — 3, walleye — 6, bass — 6, 
muskellunge (minimum size 30 inches) — 1, crappie 
— 15, sunfish - 30, catfish — 5, perch — 100, bull­
heads — 100. 
LICENSES: All residents who have attained 
the age of 16 and are under the age of 65 must 
have a Minnesota fishing license on their persons 
while angling. All nonresidents who have attained 
the age of 16 must have on their persons a nonresi­
dent Minnesota fishing license while angling. A 
nonresident under the age of 16 does not need a 
license if his parent or guardian has a nonresident 
license, but the child's catch must be included in 
the daily limit of the parent or guardian. 
NUMBER OF LINES: Two lines may be used 
while angling through the ice, but only one line 
may be used during the icefree season. Tip-ups may 
be used on fishing lines during the winter, but the 
owner must be within 80 feet of the lines. 
SEASONS: Lake Winona is open continuously 
for the catching of crappies, sunfish, perch, catfish 
and bullheads. However, the season closes on 
February 15, for walleyes, northern pike, bass 
and muskellunge. The season usually reopens for 
walleyes and northern pike on the Saturday 
nearest May 15. The bass sesson usually reopens 
on the Saturday nearest May 30. The muskellunge 
season usually reopens on the Saturday nearest 
June 5. Consult official Minnesota Department of 
Natural Resources regulations each year to con­
firm opening and closing dates. 
WATERCRAFT: All watercraft must display 
current registration, and all occupants must have 
readily available a U. S. Coast Guard approved 
floatation device. City ordinance prohibits use of 
outboard motors larger than 10 h.p. 
FISH HOUSES: All fish houses must have the 
owner's name and address printed legibly on the 
outside with letters and figures at least three 
inches in height. All fish houses must be licensed. 
The metal tag furnished with the license must be 
attached to the door, no more than six inches 
from the top. Doors must be designed so that they 
may be opened from the outside at any time. 
All fish houses (including all parts thereof) must 
be removed from the ice by March 1. Littering is 
illegal. 
Biological Information 
Lake Winona is a very fertile (eutrophic) lake 
with a probable carrying capacity of over 300 
pounds of game fish per acre. Because the lake is 
circulated by aeration systems during the entire 
year, fish may be found at all depths. The lake 
furnishes ample spawning habitat for sunfish, bass, 
crappie and bullhead. Boiler Lake, which provides 
excellent spawning habitat for northern pike, is 
managed as a rearing area for Lake Winona. Wall­
eyes, which need water-washed gravel for spawn­
ing, do not reproduce well in the lake. Because it is 
inevitable that rough fish such as carp and buffalo 
will occur in any lake so near the river, it is essen­
tial to: (1) prevent winter kills (which favor rough 
fish), (2) control rough fish (by netting and by 
preventing them from spawning), and (3) maintain 
predator populations at high levels so they will 
prey upon small rough fish. 
Storm sewers supply Lake Winona with lawn 
fertilizers, tree leaves, grass clippings and other 
nutrients. These nutrients cause lush growths of 
curly leaf pond weeds which cause problems for 
swimmers, boaters and fishermen. The plants also 
provide so much cover for the sunfish and crappies 
that predators like northern pike cannot eat enough 
of them. Consequently, the sunfish and crappies 
tend to overpopulate and to become stunted. Fisher­
men can help prevent stunting of sunfish and 
crappies by catching more of them and by taking 
them all home. It would be extremely difficult to 
over-fish Lake Winona. Future plans for the lake 
include a weed harvester. 
Lake Winona history 
Lake Winona was a marshy, abandoned river 
channel when the first white settlers arrived in 
1851. By 1860, intensive wheat farming had begun 
in the watershed, and it caused severe soil erosion 
problems. Gilmore Creek was diverted into Lake 
Winona in 1885 in an effort to prevent chronic 
winter kills of fish by supplying fresh water. How­
ever, Gilmore Creek quickly filled the lake with 
eroded agricultural soil and the lake was dredged 
for the first time in 1916. The dredged soil was 
used to construct park land and the Huff Street 
causeway. Because Gilmore Creek continued to 
cause frequent floods in the west end of Winona, 
the creek was re-routed in 1944 through Boiler 
Lake so that Boiler Lake would act as a flood 
reservoir and as a settling basin for eroded soil. 
During the preceeding 28 years, however, Lake 
Winona had once more filled with soil and it was 
dredged again during the 1950—1953 period at a 
cost of $485,000. Some of the dredged material 
Drawings from Northern Fishes by Samuel Eddy and 
James C. Underhill,  (c)1974, University of Minnesota. 
Professor Underhill,  William D. Schmid, and Gary L. 
Phillips are the authors of Fishes of the Minnesota Region, 
published by the University of Minnesota Press in 1982. 
was used to create the land on which the hospital 
and high school were later built. 
A major fish kill occurred during late winter 
of 1965 because of oxygen depletion. Most game 
fish were killed and the lake quickly became dom­
inated by the hardier buffalo, carp and bullheads 
that survived the kill. Game fish were reintro­
duced, but they became stunted because they had 
to compete with rough fish for space and food. A 
second winter kill occurred in 1969, compounding 
the rough fish problem. The rough fish became so 
abundant that they destroyed most weed beds and 
caused the lake to be constantly muddy. It was 
apparent that winter kills would occur with in­
creasing frequency because Lake Winona was 
suffering from eutrophication (enrichment due to 
excess fertilization). 
The Lake Winona Committee organized as a 
non-profit corporation in 1973 to initiate a lake 
reclamation program in cooperation with the City 
of Winona, the Minnesota Department of Natural 
Resources and Winona State University. The main 
goal of the reclamation program was to provide 
safe, quality fishing - especially for children, the 
elderly and the disabled. Winona and area citizens 
contributed over $22,000 to pay for an aeration 
system and an eletrical fish barrier; and the City of 
Winona agreed to operate and maintain them. The 
Minnesota Department of Natural Resources, with 
the aid of many volunteers, killed all fish in Lake 
Winona and Boiler Lake with a biodegradable 
chemical called rotenone in September, 1973. 
Volunteers cleaned up over 250,000 pounds of 
dead fish, most of which were stunted buffalo, 
carp and gizzard shad. The lake was then restocked 
with northern pike, largemouth bass, smallmouth 
bass, bluegill, walleye, channel catfish and muskel­
lunge. Total DNR costs were about $23,000 — all 
monies derived from fishing license fees and taxes 
on fishing equipment. In total, the Lake Winona 
project has been the most complex lake restoration 
project ever undertaken in Minnesota. Biologists 
at Winona State University, in cooperation with 
the Minnesota DNR, maintain regular biological 
and chemical surveillance of the lake. They are 
assisted in this work by St. Mary's College biolo­
gists and by students from Winona Senior High 
School. 
The Lake Winona Committee is composed of 
volunteers from many walks of life, and it always 
welcomes new members. The Committee serves as 
a catalyst for new lake projects (e.g. bicycle paths, 
fishing piers) and its members contribute their 
time to rear northern pike, to construct fishing 
piers, to control rough fish, and to raise money for 
new projects. 
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During 1974, the carp and rough fish in Lake Winona were killed off with 
chemical treatment and removed from Lake Winona. Once the rough fish were 
removed, the water in Lake cleared up and the weeds began to grow. 
The Lake Winona Committee is of the opinion that much of the weed growth is due 
to the lake being so shallow The lake is generally eight feet deep. If the 
lake were dredged to a 15 foot depth, the weed problem would be greatly curtailed. 
This report will look at the feasibility of dredging Lake Winona to a 15 foot 
depth. 
On May 28, 1986, a preliminary sounding of Lake Winona was conducted by La Crosse 
Dredger, Charles Robers, with his crew and the help of City Park Department 
Employees. A total of 40 soundings covering both the east and west lakes were 
made. These soundings confirmed that Lake Winona is generally eight (8.0) 
feet deep and is underlain with 8 to 20 feet of silt which is underlain with sand. 
These sourtdings are attached to the back of this report. 
I Dredging in General 
The west lake has an area of 82 acres and the east lake an area of 206 acres. 
To dredge these lakes to a 15 foot depth it would involve the following 
amount of dredging and cost. 
1. West Lake 
82 acres x 7' x 1,613 cu. yd/ac.-ft. = 925,862 cu yds. 
Estimate $1.50/cu.yd. 
925,862 x $1.50 = $1,388,793 
2. East Lake 
206 acres x 7' x 1,613 cu yd/ac.-ft. = 2,325,946 Cubic Yards 
Estimate $1.50/cu yd. 
2,325,946 x $1.50 = $3,488,919 
Total cost $4,877,712 
Being the cost is so great to reach the desired goal of dredging Lake Winona 
to a 15 foot depth, beneficial uses of the dredge spoil must be found to make 
the project feasible. We will now look at some possible uses of the dredge 
spoil. 
A) Riverbend Industrial Park 
The Port Authority of Winona desires to fill Riverbend Industrial Park be­
tween the Lake Winona Outlet Ditch and T.H. 61 for use as an industrial park. 
Excluding the land leased to Badger Foundry there is 96 acres to be filled. 
This area would need 8 feet of fill or a total of 1,238,784 cubic yards 
for the site to be useable as an industrial park; good clean sand fill is 
required. Silt cannot be used for industrial fill. Fleet Farm recently 
used 315,000 cubic yards of Mississippi River dredge spoil sand to fill 
their site east of the Holiday Inn. This was clean sand that was barged 
to Winona by the Corps of Engineers and trucked from the Mississippi River 
to the Fleet Farm Site by the developer. 
Being that the silt is not useable for industrial park fill, the sand would 
have to be pulled out from under silt and pumped to Riverbend. This would 
require dredging to a 30 to 35 foot depth. With this type of dredging plan 
there would be 25 to 30 percent silt pumped also. The silt would tend to 
separate and be pushed ahead of the sand to the outlet of the disposal area. 
Thus, approximately 25 acres of the 96 being filled in would be filled with 
silt and would have to be used as contractor storage yards, or industrial 
storage yards. The value of the silt filled industrial land would not be 
as valuable as the sand filled industrial land. Another problem with filling 
Riverbend Industrial Park is that presently the Corps of Engineers is only 
granting permits in Riverbend Industrial Park as the City shows a needed use 
of the land. In 1985, the Port Authority applied for permits to fill all of 
Riverbend Industrial Park between the Lake Outlet Ditch and T.H. 61, but 
these permits were denied. The Corps in denying this permit application to 
fill all of Riverbend Industrial Park between the Lake Outlet Ditch and T.H. 61 
said that permits would only be granted as the City showed need for the land. 
Approximately the east half of the east lake would be dredged out with this 
plan. 
Another question that would have to be addressed is whether the dredge pipe force 
main can be placed through the Lake Outlet Culvert under Mankato Avenue with the 
fish weir in it. 
The estimated cost of dredging in 96 acres of Riverbend Industrial Park from 
Lake Winona based on the assumption that the dredge pipe force main can be laid 
through the outlet culvert would be: 
1,240,000 x $1.50/cu yd = $1,860,000 
or $19,000 per acre of filled land 
B) Other Disposal Areas 
Lake Park on the northerly side of Lake Winona was dredged in during the 
early 1950's. Due to the large percentage of organics in the fill, Lake 
Park has continued to settle. Much of the area has settled to where it 
needs to be refilled to maintain good drainage. Two large areas that could 
be dredge filled are Lake Park west of Huff Street between Lake Winona and 
Lake Park Drive and the area east of Hamilton Street between Lake Winona 
and Sarnia Street. However, to dredge fill these areas under present 
Minnesota Pollution Control Agency Dredging Regulations would require that 
these areas be turned into holding ponds during the dredging operation. 
This plan would not be acceptable as the holding ponds would raise the water 
level in the nearby residential areas and cause flooding of the basements. 
The west area would only take silt from 6 acres of the lake and the east area 
would only take silt from 4 acres of the lake. Thus, It appears that these 
two sites are not feasibile. 
One area that looks more feasible for filling is the area between Lake 
Winona and T.H. 61 east of Huff Street. This area is a natural ponding 
area of 17 acres. It would take approximately 13 feet of fill to bring 
the area up to same level of T.H. 61, the pavement surface of which is 
elevation 660. Actually the fill in the center could be raised to an 
elevation higher than 660. Filling to an elevation of 660 would accommo­
date approximately 25 acres of silt (pumping the lake to a 15 foot depth). 
One possibility would be to use this area as a permanent ponding area 
and dredge fill with silt out of the lake. 
The Lake Winona Committee has been working with private contractors to 
find a reuse for the silt. Use as a fertilizer was studied but not found 
feasible. It appears that the best reuse of the material would be for 
black dirt topsoil. 
The Lake Winona Committee recommends that this 17 acre site be dredged fill 
with silt. The silt would be allowed to dry and then reused as topsoil. 
Contractors have the biggest demand for topsoil. 
The Park Department could also use some of the topsoil to fill in low 
areas in Lake Park northerly of Lake Winona. 
Drainage off T.H. 61 would have to be maintained through the disposal area. 
Conclusions & Recommendations 
The Lake Winona Committee would like to deepen the lake from S ft^L tu 
15 feet to enhance the value of the lake. The top 7 feet of the lake bottom 
is almost all silt which is not very desireable for fill, but appears 
to be useable as a topsoil. 
It appears that the only site feasible for silty fill is the area between 
T.H. 61-14 and Lake Winona east of Huff Street. 
The Lake Winona Committee recommends that the City Council fund a pilot 
project of $200,000 for the dredging of Lake Winona at an estimated cost 
of one dollar per cubic yard and dredging the lake to a water depth of 
15 feet. C$200,000 
8 x 1,667 cubic yard per acre foot = 15 acres) Fifteen acres 
could be dredged out. The committee recommends that the dried silt be 
sold as a topsoil for one dollar per cubic yard. Hopefully 20,000 cubic 
yards could be disposed of per year. Most of the $200,000 original 
investmant could be recovered and used to fund dredging out another 15 
acres of silt to refill the disposal area. 
The Lake Winona Committee will make this formal presentation to the 
City Council for consideration during the 1988 budget hearings. 
If Council approved funding for this pilot project, the Director of 
Public Works would begin work immediately on permits. Permits could be 
difficult to obtain. 
Another item to consider is whether the public would accept changing this 
area into a permanent construction site. 
PROBINGS LAKE WINONA - MAY 28, 1986 
Water elevation 646.5 - Headwall gage Mankato Avenue 
# 1— 0- 7.5 H 2 0 Franklin St. — Center of Lake 
7.5-20.0 Mud 
20-30.0 Fine Sand 
#2- 0- 7.5 H20 Franklin St. - 200' off South Shore 
7.5-24.0 Mud 
24-28.0 Coarse Sand 
#3- 0-10.0 H20 Franklin St. - 250' off North Shore 
10-13.0 Mud 
13-30.0 Coarse Sand 
#4- 0- 8.0 H20 Liberty St. - 175' off North Shore 
8-10.0 Mud (thin) 
10-14.0 Mud (thick) 
14-24.0 Fine Sand 
24-29.0 Med. Sand 
#5- 0- 8.0 H20 Liberty St. - Center of Lake 
8-22.0 Mud 
22-30.0 Med. Sand 
#6- 0- 8.0 H20 Liberty St. - 300' off South Shore 
8-28.0 Mud 
28- Clay - no sand contact 
#7- 0- 7.0 H20 Laird St. - 200' off South Shore 
7-28.0 Mud - no sand contact 
#8- 0- 8.0 H20 Laird St. - Center of Lake 
8-25.0 Mud 
25- Firm Mud Sticky - no sand contact 
#9- 0- 8.0 H20 Laird St. - 200' off North Shore 
8-23.0 Silt 
23-30.0 Med. Sand 
#10- 0- 6.5 H20 Hamilton St. - 225' off North Shore 
6.5-12.0 Mud 
12-24.0 Med. Sand 
24-30.0 Coarse Sand 
#11- 0- 8.0 H20 Hamilton St. - Center of Lake 
8-23.0 Silt 
23-30.0 Coarse Sand 
#12- 0- 8.0 H20 Hamilton St. - 250' off South Shore 
8-25.0 Mud 




H20 Center of Southeast Bay 
Mud 







Center of Northeast Bay 













Walnut St. - 150' from North Shore 






Walnut St. - Center of Lake 






Walnut St. - 200' off South Shore 




Mud - Sticky 
Coarse Sand 
Center St.- 150' off South Shore 






Center St. - Center of Lake 
#21- 0-11.0 
11-30.0 
H20 Center St. - 150' off North Shore 
Silt - no sand contact 





Med. Coarse Sand 
Johnson St. - 150' off North Shore 




Silt, some sand 
Mec. Cos l f H und 
Johnson St.- Center of Lake 






Johnson St. - 250' off South Shore 





Fine to Med. Sand 
Winona St. - 150' off South Shore 






Winona St. - Center of Lake 
#27- 0-30.0 H20 - no sand Winona St. - 150* off North Shore 
contact 
#28- 0-15.0 H20 Harriet St. - Center of Lake 
15-30.0 Silt - no sand contact 
#29- 0-10.0 H20 Harriet St. - 100* off North Shore 
10-30.0 Med. Coarse Sands 
#30- 0- 8.0 H20 Harriet St. - 100* off South Shore 
8-30.0 Silt - no sand contact 




21-27.0 Coarse Sand 
27-30.0 Fine Sand 
#32- 0- 8.0 H20 Grand St. - Center of Lake 
8-20.0 Silt 
20- Clay - grabs rod - no sand contact 
#33- 0- 9.0 H20 Grand St. - 250' off North Shore 
9-15.0 Mud 
15-20.0 Fine Sand 
20-30.0 Med. Coarse Sand 
#34- 0-19.0 H20 Dakota St. - 200' off North Shore 
19-30.0 Thin Silt - no sand contact 
#35- 0- 8.5 H20 Dakota St. - Center of Lake 
8.5-20.0 Mud 
20- Clay - grabs rod - no sand contact 
#36- 0-10.0 H20 Dakota St. - 100' off South Shore 
10-17.0 Mud 
17-30.0 Med. Coarse Sand 
#37- 0- 9.0 H20 Way(couta St. - 75' off South Shore 
9-21.0 Stiff Mud 
21- Fine Hard Packed Sand 
#38- 0- 6.0 H20 Wa^couta St. - Center of Lake 
6-24.0 Stiff Mud 
24- Fine Sand & Silt - Sticky 
#39- 0-18.0 H20 Waucouta St. - 150' off North Shore 
18-30.0 Silt, trace sand 
#40- 0- 8.0 H20 Chippewa St. - Center of Lake - 150' 
8-13.0 Mud from bridge, west end 
13-30.0 * Med. Coarse Sand 
LAKE WINONA DREDGING RECOMMENDATIONS 
BY 
THE LAKE WINONA COMMITTEE 
INTRODUCTION 
The following report is presented as a supplement to the 
dredging feasibility report of Robert Bollant which was 
ordered by the City Council. We believe that Lake Winona is 
one of the area's most valuable natural resources. It 
provides recreation and scenic beauty for thousands of local 
residents and has great potential as a tourist attraction. 
Unfortunately, Lake Winona is slowly dying. Tonight we will 
outline, for your consideration, a plan to prolong the life 
of the lake and increase its value as a recreational 
resource. 
BACKGROUND INFORMATION 
Beginning in the 1880s, the Lake Winona watershed was 
intensively cultivated, grazed and burned with little regard 
for soil conservation. As a consequence, Lake Winona 
received soil-laden flood waters from Gilmore Creek and 
Rollingstone Creek (Garvin Brook). Rollingstone Creek was 
redirected into the Mississippi River in 1899, but Gilmore 
Creek still frequently flooded western sections of the City 
and poured soil into Lake Winona. Portions of Lake Winona 
were dredged for the first time in 1913, creating park land, 
residential areas and the Huff Street Causeway. Sediment 
input continued, however, and by the 1930s the lake had 
become very shallow. A City-owned dredge, employed in the 
1930s, extracted sediments from several areas to fill 
lowlands east of Franklin Street. In 1944, Gilmore Creek was 
redirected so that it passed through Boiler Lake, which has 
since served effectively as a flood reservoir and sediment 
trap. Dredging, which had been suspended during World War 
II, was resumed in selected areas in 1950 through 1953. 
The dredging cost $485,900 and created additional City land. 
The lake was dredged again, on a small scale, in 1957 and 
1958 to improve it for swimming. It should be noted that 
none of the dredging operations encompassed the entire lake 
or was designed specifically to improve fisheries habitat. 
Because they wanted good fill material, the dredgers mined 
sand deposits from selected areas of the lake, creating holes 
and trenches as deep as 40 feet. Most of Lake Winona, 
however, is very shallow. Its average depth is only 8 feet. 
Although Gilmore Creek and Rollingstone Creek no longer bring 
sediment into Lake Winona, over 75% of the lake bottom is 
blanketed with about seven feet of their sediments. These 
silty sediments have buried all saleable sand deposits and 
are, in turn, covered with rich organic ooze produced by 
decaying aquatic plants and the tons of tree leaves and other 
organic matter which enter the lake from 1600 acres of Winona 
and Goodview via 16 miles of storm sewers. Gilmore Creek, 
because it has been diverted through Boiler Lake, no longer 
contributes many pollutants to Lake Winona. Most sediment, 
nutrients, and organic matter are from storm sewers and from 
the dry wash which runs through Woodlawn Cemetery. 
Lake Winona suffered winter kills due to oxygen depletion in 
1965 and 1969, allowing rough fish to dominate the lake and 
destroy all aquatic plant beds until 1973 when the lake was 
reclaimed as a sport fishery. Since then, winter kills have 
been prevented by aeration. Aquatic plants, which returned 
to the lake after the rough fish were killed, have been 
partially controlled by cutting and harvesting. Fishing has 
been generally good although bluegills and crappies have 
become stunted, primarily because of excessive protective 
cover provided by dense plant beds. Aquatic plants have 
proliferated in the lake because it is shallow, very fertile, 
and because it has been storing nutrient-rich sediments for 
over 100 years. Lake Winona's useful life has been prolonged 
since 1973 by a "life support system" of aeration and aquatic 
plant harvest, but it could be vastly improved by dredging 
out accumulated sediments and nutrients and making it too 
deep for rooted plants to grow. 
During the past year we have gathered information and 
consulted with Robert Bollant, Robert Welch and knowledgeable 
contractors about the feasibility of improving portions of 
Lake Winona by dredging (see attached technical report by 
Robert Bollant). Our studies have shown that only one site 
is presently suitable for disposal of dredged lake sediments. 
Our recommendations follow: 
RECOMMENDATIONS 
1. As a pilot project, dredge approximately 15 acres of the 
west end of the east lake to a depth of 15 feet, thus 
creating a basin which would be too deep for aquatic plant 
growth. Estimated cost $200,000. 
2. Use the 17-acre natural ponding area between Lake Winona 
and Highway 61 east of Huff Street as a dredged sediment 
disposal area. Permits have not been applied for, but we are 
confident they can be obtained for this specific site. 
3. Fill the disposal area with sediment, allow it to dry for 
a year and use it to raise sunken areas of City parks and 
athletic fields. Sell the remainder as top soil at $1.00 per 
cubic yard. 
4. When the dried sediment has been excavated, dredge an 
equivalent area of the west lake, pumping sediment via the 
Huff Street culvert into the disposal area. 
5. Repeat the process as desired, until pumping distances and 
costs become prohibitive. It is important to recognize that 
the disposal area would be a construction site during the 
entire period. 
6. When the disposal area has been filled the last time, 
transform most of it into an attractive, low-maintenance 
natural area by planting trees and shrubs which will enhance 
the area for wildlife and increase its value for people using 
the bike path. The area immediately adjacent to the 
intersection of Highway 61 and Huff Street and the tourist 
information center would be landscaped and mowed, thus 
improving the appearance of the main entrance to the City. 
7. If this preliminary plan is approved, detailed plans will 
be made in consultation with the City Engineer and the 
Minnesota Department of Natural Resources to determine exact 
areas to be dredged and to maximize the value of the work 
done. 
8. Long range plans should include construction of an 
interceptor sewer line which would prevent storm sewers from 
draining nutrients, tree leaves, grass clippings, etc. into 
the lake. 
LAKE WINONA PRODUCED BY WINONA STATE UNIVERSITY IN 
COOPERATION WITH THE WINONA AREA CHAMBER 
OF COMMERCE, THE CITY OF WINONA AND THE 
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Caring for your catch 
Lake Winona fish are excellent for eating all 
year round. Complaints of bad tasting fish caught 
in warm weather are usually due to improper 
handling of fish after they are caught. Many fisher­
men place their fish on a stringer by running the 
stringer into the fish's gill opening and out its 
mouth. This ruptures delicate blood vessels of the 
gill filaments, resulting in the death of the fish. 
Dead fish spoil as rapidly in water as in air of the 
same temperature, thus a good catch soon be­
comes inedible. If a fish must be> placed on a 
stringer it should be attached only by the lower 
jaw so that the gills are not damaged. The best way 
to ensure the freshness of fish is to put them on 
ice as soon as they are caught. 
Because the gills are ordinarily red with blood, 
their appearance is a good indicator of freshness. If 
they are red, the fish is fresh. If they have turned 
white, however, decomposition has begun. After 
cleaning and eating their white-gilled catch, fisher­
men frequently complain that fish caught in the 
summer are "soft" and do not taste good! 
Fishing regulations 
Lake Winona is not part of the Minnesota-
Wisconsin boundary waters, therefore it is subject 
to those fishing regulations pertaining to Minne­
sota's inland waters. Fishermen should obtain com­
plete up-to-date regulations at area tackle shops. 
The following is a synopsis of those regulations 
which are especially important to those who fish 
Lake Winona. 
LIMITS: Daily and possession limits are as 
follows: northern pike — 3, walleye — 6, bass — 6, 
muskellunge (minimum size 30 inches) — 1, crappie 
— 15, sunfish — 30, catfish — 5, perch — 100, bull­
heads — 100. 
LICENSES: All residents who have attained 
the age of 16 and are under the age of 65 must 
have a Minnesota fishing license on their persons 
while angling. All nonresidents who have attained 
the age of 16 must have on their persons a nonresi­
dent Minnesota fishing license while angling. A 
nonresident under the age of 16 does not need a 
license if his parent or guardian has a nonresident 
license, but the child's catch must be included in 
the daily limit of the parent or guardian. 
NUMBER OF LINES: Two lines may be used 
while angling through the ice, but only one line 
may be used during the icefree season. Tip-ups may 
be used on fishing lines during the winter, but the 
owner must be within 80 feet of the lines. 
SEASONS: Lake Winona is open continuously 
for the catching of crappies, sunfish, perch, catfish 
and bullheads. However, the season closes on 
February 15, for walleyes, northern pike, bass 
and muskellunge. The season usually reopens for 
walleyes and northern pike on the Saturday 
nearest May 15. The bass sesson usually reopens 
on the Saturday nearest May 30. The muskellunge 
season usually reopens on the Saturday nearest 
June 5. Consult official Minnesota Department of 
Natural Resources regulations each year to con­
firm opening and closing dates. 
WATERCRAFT: All watercraft must display 
current registration, and all occupants must have 
readily available a U. S. Coast Guard approved 
floatation device. City ordinance prohibits use of 
outboard motors larger than 10 h.p. 
FISH HOUSES: All fish houses must have the 
owner's name and address printed legibly on the 
outside with letters and figures at least three 
inches in height. All fish houses must be licensed. 
The metal tag furnished with the license must be 
attached to the door, no more than six inches 
from the top. Doors must be designed so that they 
may be opened from the outside at any time. 
All fish houses (including all parts thereof) must 
be removed from the ice by March 1. Littering is 
illegal. 
Biological Information 
Lake Winona is a very fertile (eutrophic) lake 
with a probable carrying capacity of over 300 
pounds of game fish per acre. Because the lake is 
circulated by aeration systems during the entire 
year, fish may be found at all depths. The lake 
furnishes ample spawning habitat for sunfish, bass, 
crappie and bullhead. Boiler Lake, which provides 
excellent spawning habitat for northern pike, is 
managed as a rearing area for Lake Winona. Wall­
eyes, which need water-washed gravel for spawn­
ing, do not reproduce well in the lake. Because it is 
inevitable that rough fish such as carp and buffalo 
will occur in any lake so near the river, it is essen­
tial to: (1) prevent winter kills (which favor rough 
fish), (2) control rough fish (by netting and by 
preventing them from spawning), and (3) maintain 
predator populations at high levels so they will 
prey upon small rough fish. 
Storm sewers supply Lake Winona with lawn 
fertilizers, tree leaves, grass clippings and other 
nutrients. These nutrients cause lush growths of 
curly leaf pond weeds which cause problems for 
swimmers, boaters and fishermen. The plants also 
provide so much cover for the sunfish and crappies 
that predators like northern pike cannot eat enough 
of them. Consequently, the sunfish and crappies 
tend .to overpopulate and to become stunted. Fisher­
men can help prevent stunting of sunfish and 
crappies by catching more of them and by taking 
them all home. It would be extremely difficult to 
over-fish Lake Winona. Future plans for the lake 
include a weed harvester. 
Lake Winona history 
Lake Winona was a marshy, abandoned river 
channel when the first white settlers arrived in 
1851. By 1860, intensive wheat farming had begun 
in the watershed, and it caused severe soil erosion 
problems. Gilmore Creek was diverted into Lake 
Winona in 1885 in an effort to prevent chronic 
winter kills of fish by supplying fresh water. How­
ever, Gilmore Creek quickly filled the lake with 
eroded agricultural soil and the lake was dredged 
for the first time in 1916. The dredged soil was 
used to construct park land and the Huff Street 
causeway. Because Gilmore Creek continued to 
cause frequent floods in the west end of Winona, 
the creek was re-routed in 1944 through Boiler 
Lake so that Boiler Lake would act as a flood 
reservoir and as a settling basin for eroded soil. 
During the preceeding 28 years, however, Lake 
Winona had once more filled with soil and it was 
dredged again during the 1950—1953 period at a 
cost of $485,000. Some of the dredged material 
Drawings from Northern Fishes by Samuel Eddy and 
James C. Underhill, (c)1974, University of Minnesota. 
Professor Underhill, William D. Schmid, and Gary L. 
Phillips are the authors of Fishes of the Minnesota Region, 
published by the University of Minnesota Press in 1982. 
was used to create the land on which the hospital 
and high school were later built. 
A major fish kill occurred during late winter 
of 1965 because of oxygen depletion. Most game 
fish were killed and the lake quickly became dom­
inated by the hardier buffalo, carp and bullheads 
that survived the kill. Game fish were reintro­
duced, but they became stunted because they had 
to compete with rough fish for space and food. A 
second winter kill occurred in 1969, compounding 
the rough fish problem. The rough fish became so 
abundant that they destroyed most weed beds and 
caused the lake to be constantly muddy. It was 
apparent that winter kills would occur with in­
creasing frequency because Lake Winona was 
suffering from eutrophication (enrichment due to 
excess fertilization). 
The Lake Winona Committee organized as a 
non-profit corporation in 1973 to initiate a lake 
reclamation program in cooperation with the City 
of Winona, the Minnesota Department of Natural 
Resources and Winona State University. The main 
goal of the reclamation program was to provide 
safe, quality fishing - especially for children, the 
elderly and the disabled. Winona and area citizens 
contributed over $22,000 to pay for an aeration 
system and an eletrical fish barrier; and the City of 
Winona agreed to operate and maintain them. The 
Minnesota Department of Natural Resources, with 
the aid of many volunteers, killed all fish in Lake 
Winona and Boiler Lake with a biodegradable 
chemical called rotenone in September, 1973. 
Volunteers cleaned up over 250,000 pounds of 
dead fish, most of which were stunted buffalo, 
carp and gizzard shad. The lake was then restocked 
with northern pike, largemouth bass, smallmouth 
bass, bluegill, walleye, channel catfish and muskel­
lunge. Total DNR costs were about $23,000 — all 
monies derived from fishing license fees and taxes 
on fishing equipment. In total, the Lake Winona 
project has been the most complex lake restoration 
project ever undertaken in Minnesota. Biologists 
at Winona State University, in cooperation with 
the Minnesota DNR, maintain regular biological 
and chemical surveillance of the lake. They are 
assisted in this work by St. Mary's College biolo­
gists and by students from Winona Senior High 
School. 
The Lake Winona Committee is composed of 
volunteers from many walks of life, and it always 
welcomes new members. The Committee serves as 
a catalyst for new lake projects (e.g. bicycle paths, 
fishing piers) and its members contribute their 
time to rear northern pike, to construct fishing 
piers, to control rough fish, and to raise money for 
new projects. 
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Date: UJÂ \ 
Robert JKyfeollant 
DirectctP'of Public Works 
LAKE WINONA 
During 1974, the carp and rough fish in Lake Winona were killed off with 
chemical treatment and removed from Lake Winona. Once the rough fish were 
removed, the water in Lake cleared up and the weeds began to grow. 
The Lake Winona Committee is of the opinion that much of the weed growth is due 
to the lake being so shallow The lake is generally eight feet deep. If the 
lake were dredged to a 15 foot depth, the weed problem would be greatly curtailed. 
This report will look at the feasibility of dredging Lake Winona to a 15 foot 
depth. 
On May 28, 1986, a preliminary sounding of Lake Winona was conducted by La Crosse 
Dredger, Charles Robers, with his crew and the help of City Park Department 
Employees. A total of 40 soundings covering both the east and west lakes were 
made. These soundings confirmed that Lake Winona is generally eight (8.0) 
feet deep and is underlain with 8 to 20 feet of silt which is underlain with sand. 
These souhdings are attached to the back of this report. 
I Dredging in General 
The west lake has an area of 82 acres and the east lake an area of 206 acres. 
To dredge these lakes to a 15 foot depth it would involve the following 
amount of dredging and cost. 
1. West Lake 
82 acres x 7' x 1,613 cu. yd/ac.-ft. = 925,862 cu yds. 
Estimate $1.50/cu.yd. 
925,862 x $1.50 = $1,388,793 
2. East Lake 
206 acres x 7' x 1,613 cu yd/ac.-ft. = 2,325,946 Cubic Yards 
Estimate $1.50/cu yd. 
2,325,946 x $1.50 = $3,488,919 
Total cost $4,877,712 
Being the cost is so great to reach the desired goal of dredging Lake Winona 
to a 15 foot depth, beneficial uses of the dredge spoil must be found to make 
the project feasible. We will now look at some possible uses of the dredge 
spoil. 
A) Riverbend Industrial Park 
The Port Authority of Winona desires to fill Riverbend Industrial Park be­
tween the Lake Winona Outlet Ditch and T.H. 61 for use as an industrial park. 
Excluding the land leased to Badger Foundry there is 96 acres to be filled. 
This area would need 8 feet of fill or a total of 1,238,784 cubic yards 
for the site to be useable as an industrial park; good clean sand fill is 
required. Silt cannot be used for industrial fill. Fleet Farm recently 
used 315,000 cubic yards of Mississippi River dredge spoil sand to {"ill 
their site east of the Holiday Inn. This was clean sand that was barged 
to Winona by the Corps of Engineers and trucked from the Mississippi River 
to the Fleet Farm Site by the developer. 
Being that the silt is not useable for industrial park fill, the sand would 
have to be pulled out from under silt and pumped to Riverbend. This would 
require dredging to a 30 to 35 foot depth. With this type of dredging plan 
there would be 25 to 30 percent silt pumped also. The silt would tend to 
separate and be pushed ahead of the sand to the outlet of the disposal area. 
Thus, approximately 25 acres of the 96 being filled in would be filled with 
silt and would have to be used as contractor storage yards, or industrial 
storage yards. The value of the silt filled industrial land would not be 
as valuable as the sand filled industrial land. Another problem with filling 
Riverbend Industrial Park is that presently the Corps of Engineers is only 
granting permits in Riverbend Industrial Park as the City shows a needed use 
of the land. In 1985, the Port Authority applied for permits to fill all of 
Riverbend Industrial Park between the Lake Outlet Ditch and T.H. 61, but 
these permits were denied. The Corps in denying this permit application to 
fill all of Riverbend Industrial Park between the Lake Outlet Ditch and T.H. 61 
said that permits would only be granted as the City showed need for the land. 
Approximately the east half of the east lake would be dredged out with this 
plan. 
Another question that would have to be addressed is whether the dredge pipe force 
main can be placed through the Lake Outlet Culvert under Mankato Avenue with the 
fish weir in it. 
The estimated cost of dredging in 96 acres of Riverbend Industrial Park from 
Lake Winona based on the assumption that the dredge pipe force main can be laid 
through the outlet culvert would be: 
1,240,000 x $1.50/cu yd = $1,860,000 
or $19,000 per acre of filled land 
B) Other Disposal Areas 
Lake Park on the northerly side of Lake Winona was dredged in during the 
early 1950's. Due to the large percentage of organics in the fill, Lake 
Park has continued to settle. Much of the area has settled to where it 
> 
needs to be refilled to maintain good drainage. Two large areas that could 
be dredge filled are Lake Park west of Huff Street between Lake Winona and 
Lake Park Drive and the area east of Hamilton Street between Lake Winona 
and Sarnia Street. However, to dredge fill these areas under present 
Minnesota Pollution Control Agency Dredging Regulations would require that 
these areas be turned into holding ponds during the dredging operation. 
This plan would not be acceptable as the holding ponds would raise the water 
level in the nearby residential areas and cause flooding of the basements. 
The west area would only take silt from 6 acres of the lake and the east area 
would only take silt from A acres of the lake. Thus, it appears that these 
two sites are not feasibile. 
One area that looks more feasible for filling is the area between Lake 
Winona and T.H. 61 east of Huff Street. This area is a natural ponding 
area of 17 acres. It would Lake approximately 13 feet of fill to bring 
the area up to same level of T.H. 61, the pavement surface of which is 
elevation 660. Actually the fill in the center could be raised to an 
elevation higher than 660. Filling to an elevation of 660 would accommo­
date approximately 25 acres of silt (pumping the lake to a 15 foot depth). 
One possibility would be to use this area as a permanent ponding area 
and dredge fill with silt out of the lake. 
The Lake Winona Committee has been working with private contractors to 
find a reuse for the silt. Use as a fertilizer was studied but not found 
feasible. It appears that the best reuse of the material would be for 
black dirt topsoil. 
The Lake Winona Committee recommends that this 17 acre site be dredged fill 
with silt. The silt would be allowed to dry and then reused as topsoil. 
Contractors have the biggest demand for topsoil. 
The Park Department could also use some of the topsoil to fill in low 
areas in Lake Park northerly of Lake Winona. 
Drainage off T.H. 61 would have to be maintained through the disposal area. 
Conclusions & Recommendations 
The Lake Winona Committee would like to deepen tiie lake from 8 fe^L to 
15 feet to enhance the value of the lake. The top 7 feet of the lake bottom 
is almost all silt which is not very desireable for fill, but appears 
to be useable as a topsoil. 
It appears that the only site feasible for silty fill is the area between 
T.H. 61-14 and Lake Winona east of Huff Street. 
The Lake Winona Committee recommends that the City Council fund a pilot 
project of $200,000 for the dredging of Lake Winona at an estimated cost 
of one dollar per cubic yard and dredging the lake to a water depth of 
15 feet. C$200,000 
8 x 1,667 cubic yard per acre foot = 15 acres) Fifteen acres 
could be dredged out. The committee recommends that the dried silt be 
sold as a topsoil for one dollar per cubic yard. Hopefully 20,000 cubic 
yards could be disposed of per year. Most of the $200,000 original 
investmant could be recovered and used to fund dredging out another 15 
acres of silt to refill the disposal area. 
The Lake Winona Committee will make this formal presentation to the 
City Council for consideration during the 1988 budget hearings. 
If Council approved funding for this pilot project, the Director of 
Public Works would begin work immediately on permits. Permits could be 
difficult to obtain. 
Another item to consider is whether the public would accept changing this 
area into a permanent construction site. 
PROBINGS LAKE WINONA - MAY 28, 1986 
Water elevation 646.5 - Headwall gage Mankato Avenue 
#1- 0- 7.5 H20 Franklin St. - Center of Lake 
7.5-20.0 Mud 
20-30.0 Fine Sand 
#2- 0- 7.5 H20 Franklin St. - 200' off South Shore 
7.5-24.0 Mud 
24-28.0 Coarse Sand 
#3- 0-10.0 H20 Franklin St. - 250' off North Shore 
10-13.0 Mud 
13-30.0 Coarse Sand 
#4- 0- 8.0 H20 Liberty St. - 175' off North Shore 
8-10.0 Mud (thin) 
10-14.0 Mud (thick) 
14-24.0 Fine Sand 
24-29.0 Med. Sand 
#5- 0- 8.0 H20 Liberty St. - Center of Lake 
8-22.0 Mud 
22-30.0 Med. Sand 
#6- 0- 8.0 H20 Liberty St. - 300' off South Shore 
8-28.0 Mud 
28- Clay - no sand contact 
#7- 0- 7.0 H20 Laird St. - 200' off South Shore 
7-28.0 Mud - no sand contact 
#8- 0- 8.0 H20 Laird St. - Center of Lake 
8-25.0 Mud 
25- Firm Mud Sticky - no sand contact 
#9- 0- 8.0 H20 Laird St. - 200' off North Shore 
8-23.0 Silt 
23-30.0 Med. Sand 
#10- 0- 6.5 H20 Hamilton St. - 225' off North Shore 
6.5-12.0 Mud 
12-24.0 Med. Sand 
24-30.0 Coarse Sand 
#11- 0- 8.0 H20 Hamilton St. - Center of Lake 
8-23.0 Silt 
23-30.0 Coarse Sand 
#12- 0- 8.0 H20 Hamilton St. - 250* off South Shore 
8-25.0 Mud 
25- Stiff Mud - no sand contact 
#13- 0- 8.0 
8-25.0 
25-
H20 Center of Southeast Bay 
Mud 







Center of Northeast Bay 






150' from Mankato Bridge 






Walnut St. - 150' from North Shore 






Walnut St. - Center of Lake 






Walnut St. - 200' off South Shore 




Mud - Sticky 
Coarse Sand 
Center St.- 150' off South Shore 






Center St. - Center of Lake 
#21- 0-11.0 
11-30.0 
H20 Center St. - 150' off North Shore 
Silt - no sand contact 





Med. Coarse Sand 
Johnson St. - 150' off North Shore 




Silt, some sand 
Med C o 2 L ^ •?. 
Johnson St.- Center of Lake 






Johnson St. - 250' off South Shore 





Fine to Med. Sand 
Winona St. - 150' off South Shore 






Winona St. - Center of Lake 
#27- 0-30.0 H20 - no sand 
contact 
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0 -  8 . 0  
8-13.0 
13-30.0 
H20 Harriet St. - Center of Lake 
Silt - no sand contact 
H20 Harriet St. - 100' off North Shore 
Med. Coarse Sands 
H20 Harriet St. - 100* off South Shore 
Silt - no sand contact 








Clay - grabs rod - no sand contact 
Grand St. - Center of Lake 
Grand St. - 250' off North Shore H20 
Mud 
Fine Sand 
Med. Coarse Sand 
H20 Dakota St. - 200* off North Shore 
Thin Silt - no sand contact 
Dakota St. - Center of Lake H20 
Mud 
Clay - grabs rod - no sand contact 
H20 
Mud 
Med. Coarse Sand 
Dakota St. - 1001 off South Shore 
H20 
Stiff Mud 
Fine Hard Packed Sand 
Wayicouta St. - 75' off South Shore 
H20 
Stiff Mud 
Fine Sand & Silt - Sticky 
Wayicouta St. - Center of Lake 
H20 
Silt, trace sand 
H20 
Mud 
Med. Coarse Sand 
Waucouta St. - 150* off North Shore 
Chippewa St. - Center of Lake - 150' 
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LAKE WINONA 
During 1974, the carp and rough fish in Lake Winona were killed off with 
chemical treatment and removed from Lake Winona. Once the rough fish were 
removed, the water in Lake cleared up and the weeds began to grow. 
The Lake Winona Committee is of the opinion that much of the weed growth is due 
u/^v— /t lake being so shallow. The lake is generally eight feet deep. If the 
— 
r;Ju lake were dredged to a 15 foot depth, the weed problem would be greatly curtailed 
This report will look at the feasibility of dredging Lake Winona to a 15 foot 
depth. 
On May 28, 1986, a preliminary sounding of Lake Winona was conducted by La Crosse 
Dredger, Charles Robers, with his crew and the help of City Park Department 
Employees. A total of 40 soundings covering both the east and west lakes were 
made. These soundings confirmed that Lake Winona is generally eight (8.0) 
feet deep and is underlain with 8 to 20 feet of silt which is underlain with sand. 
These soundings are attached to the back of this report. 
I Dredging in General 
The west lake has an area of 82 acres and the east lake an area of 206 acres. 
To dredge these lakes to a 15 foot depth it would involve the following 
amount of dredging and cost. 
1. West Lake 
82 acres x 7' x 1,613 cu. yd/ac.-ft. = 925,862 cu yds. 
Estimate $1.50/cu.yd. 
925,862 x $1.50 = $1,388,793 
2. East Lake 
206 acres x 7' x 1,613 cu yd/ac.-ft. = 2,325,946 Cubic Yards 
Estimate $1.50/cu yd. 
2,325,946 x $1.50 = $3,488,919 
Total cost $4,877,712 
Being the cost is so great to reach the desired goal of dredging Lake Winona 
to a 15 foot depth, beneficial uses of the dredge spoil must be found to make 
the project feasible. We will now look at some possible uses of the dredge 
spoil. 
A) Riverbend Industrial Park 
The Port Authority of Winona desires to fill Riverbend Industrial Park be­
tween the Lake Winona Outlet Ditch and T.H. 61 for use as an industrial park. 
Excluding the land leased to Badger Foundry there is 96 acres to be filled. 
This area would need 8 feet of fill or a total of 1,238,784 cubic yards 
for the site to be useable as an industrial park; good clean sand fill is 
required. Silt cannot be used for industrial fill. Fleet Farm recently 
used 315,000 cubic yards of Mississippi River dredge spoil sand to fill 
their site east of the Holiday Inn. This was clean sand that was barged 
to Winona by the Corps of Engineers and trucked from the Mississippi River 
to the Fleet Farm Site by the developer. 
Being that the silt is not useable for industrial park fill, the sand would 
have to be pulled out from under silt and pumped to Riverbend. This would 
require dredging to a 30 to 35 foot depth. With this type of dredging plan 
there would be 25 to 30 percent silt pumped also. The silt would tend to 
separate and be pushed ahead of the sand to the outlet of the disposal area. 
Thus, approximately 25 acres of the 96 being filled in would be filled with 
silt and would have to be used as contractor storage yards, or industrial 
storage yards. The value of the silt filled industrial land would not be 
as valuable as the sand filled industrial land. Another problem with filling 
Riverbend Industrial Park is that presently the Corps of Engineers is only 
granting permits in Riverbend Industrial Park as the City shows a needed use 
of the land. In 1985, the Port Authority applied for permits to fill all of 
Riverbend Industrial Park between the Lake Outlet Ditch and T.H. 61, but 
these permits were denied. The Corps in denying this permit application to 
fill all of Riverbend Industrial Park between the Lake Outlet Ditch and T.H. 61 
said that permits would only be granted as the City showed need for the land. 
Approximately the east half of the east lake would be dredged out with this 
plan. 
Another question that would have to be addressed is whether the dredge pipe force 
main can be placed through the Lake Outlet Culvert under Mankato Avenue with the 
fish weir in it. 
The estimated cost of dredging in 96 acres of Riverbend Industrial Park from 
Lake Winona based on the assumption that the dredge pipe force main can be laid 
through the outlet culvert would be: 
1,240,000 x $1.50/cu yd = $1,860,000 
or $19,000 per acre of filled land 
B) Other Disposal Areas 
Lake Park on the northerly side of Lake Winona was dredged in during the 
early 1950's. Due to the large percentage of organics in the fill, Lake 
Park has continued to settle. Much of the area has settled to where it 
needs to be refilled to maintain good drainage. Two large areas that could 
be dredge filled are Lake Park west of Huff Street between Lake Winona and 
Lake Park Drive and the area east of Hamilton Street between Lake Winona 
and Sarnia Street. However, to dredge fill these areas under present 
Minnesota Pollution Control Agency Dredging Regulations would require that 
these areas be turned into holding ponds during the dredging operation. 
This plan would not be acceptable as the holding ponds would raise the water 
level in the nearby residential areas and cause flooding of the basements. 
The west area would only take silt from 6 acres of the lake and the east area 
would only take silt from 4 acres of the lake. Thus, it appears that these 
two sites are not feasibile. 
One area that looks more feasible for filling is the area between Lake 
Winona and T.H. 61 east of Huff Street. This area is a natural ponding 
area of 17 acres. It would take approximately 13 feet of fill to bring 
the area up to same level of T.H. 61, the pavement surface of which is 
elevation 660. Actually the fill in the center could be raised to an 
elevation higher than 660. Filling to an elevation of 660 would accommo­
date approximately 25 acres of silt (pumping the lake to a 15 foot depth). 
One possibility would be to use this area as a permanent ponding area 
and dredge fill with silt out of the lake. 
The Lake Winona Committee has been working with private contractors to 
find a reuse for the silt. Use as a fertilizer was studied but not found 
feasible. It appears that the best reuse of the material would be for 
black dirt topsoil. 
The Lake Winona Committee recommends that this 17 acre site be dredged fill 
with silt. The silt would be allowed to dry and then reused as topsoil. 
Contractors have the biggest demand for topsoil. 
The Park Department could also use some of the topsoil to fill in low 
areas in Lake Park northerly of Lake Winona. 
Drainage off T.H. 61 would have to be maintained through the disposal area. 
Conclusions & Recommendations 
The Lake Winona Committee would like to deepen the lake from 8 feeL LU 
15 feet to enhance the value of the lake. The top 7 feet of the lake bottom 
is almost all silt which is not very desireable for fill, but appears 
to be useable as a topsoil. 
It appears that the only site feasible for silty fill is the area between 
T.H. 61-14 and Lake Winona east of Huff Street. 
The Lake Winona Committee recommends that the City Council fund a pilot 
project of $200,000 for the dredging of Lake Winona at an estimated cost 
of one dollar per cubic yard and dredging the lake to a water depth of 
15 feet. ($200,000 
'̂ > 8 x 1,667 cubic yard per acre foot = 15 acres) Fifteen acres 
could be dredged out. The committee recommends that the dried silt be 
sold as a topsoil for one dollar per cubic yard. Hopefully 20,000 cubic 
yards could be disposed of per year. Most of the $200,000 original 
investmant could be recovered and used to fund dredging out another 15 
acres of silt to refill the disposal area. 
The Lake Winona Committee will make this formal presentation to the 
City Council for consideration during the 1988 budget hearings. 
If Council approved funding for this pilot project, the Director of 
Public Works would begin work immediately on permits. Permits could be 
difficult to obtain. 
Another item to consider is whether the public would accept changing this 
area into a permanent construction site. 
PROBINGS LAKE WINONA - MAY 28, 1986 
Water elevation 646.5 - Headwall gage Mankato Avenue 
#1- 0- 7.5 H20 
7.5-20.0 Mud 
20-30.0 Fine Sand 
#2- 0- 7.5 H20 Franklin St. - 200* off South Shore 
7.5-2 4.0 Mud 
24-28.0 Coarse Sand 
#3- 0-10.0 H20 Franklin St. - 250' off North Shore 
10-13.0 Mud 
13-30.0 Coarse Sand 
#4- 0- 8.0 H20 Liberty St. - 175' off North Shore 
8-10.0 Mud (thin) 
10-14.0 Mud (thick) 
14-24.0 Fine Sand 
24-29.0 Med. Sand 
#5- 0- 8.0 H20 Liberty St. - Center of Lake 
8-22.0 Mud 
22-30.0 Med. Sand 
#6- 0- 8.0 H20 Liberty St. - 300' off South Shore 
8-28.0 Mud 
28- Clay - no sand contact 
#7- 0- 7.0 H20 Laird St. - 200' off South Shore 
7-28.0 Mud - no sand contact 
#8- 0- 8.0 H20 Laird St. - Center of Lake 
8-25.0 Mud 
25- Firm Mud Sticky - no sand contact 
#9- 0- 8.0 H20 Laird St. - 200' off North Shore 
8-23.0 Silt 
23-30.0 Med. Sand 
#10- 0- 6.5 H20 Hamilton St. - 225' off North Shore 
6.5-12.0 Mud 
12-24.0 Med. Sand 
24-30.0 Coarse Sand 
#11- 0- 8.0 H20 Hamilton St. - Center of Lake 
8-23.0 Silt 
23-30.0 Coarse Sand 
#12- 0- 8.0 
8-25.0 
25-
H20 Hamilton St. - 250' off South Shore 
Mud 
Stiff Mud - no sand contact 
/ . ' *  
' . #1 3- 0- 8.0 
8-25.0 
25-
H20 Center of Southeast Bay 
Mud 







Center of Northeast Bay 













Walnut St. - 150' from North Shore 






Walnut St. - Center of Lake 






Walnut St. - 200' off South Shore 




Mud - Sticky 
Coarse Sand 
Center St.- 150' off South Shore 






Center St. - Center of Lake 
#21- 0-11.0 
11-30.0 
H20 Center St. - 150' off North Shore 
Silt - no sand contact 





Med. Coarse Sand 
Johnson St. - 150* off North Shore 




Silt, some sand 
Msg. C o - ' ta n 
Johnson St.- Center of Lake 






Johnson St. - 250' off South Shore 





Fine to Med. Sand 
Winona St. - 150' off South Shore 






Winona St. - Center of Lake 
#27- 0-30.0 H20 - no sand 
contact 



























0 -  8 . 0  






















0 -  8 . 0  
8-13.0 
13-30.0 
H20 Harriet St. - Center of Lake 
Silt - no sand contact 
H20 Harriet St. - 100' off North Shore 
Med. Coarse Sands 
H20 Harriet St. - 100' off South Shore 







Grand St. - 100* off South Shore 
Grand St. - Center of Lake H20 
Silt 




Med. Coarse Sand 
Grand St. - 250' off North Shore 
H20 Dakota St. - 200' off North Shore 
Thin Silt - no sand contact 
H20 
Mud 
Dakota St. - Center of Lake 
Clay - grabs rod - no sand contact 
Dakota St. - 100' off South Shore H20 
Mud 
Med. Coarse Sand 
H20 
Stiff Mud 
Fine Hard Packed Sand 
Waylcouta St. - 75* off South Shore 
H20 Wavicouta St. - Center of Lake 
Stiff Mud 
Fine Sand & Silt - Sticky 
H20 WaUcouta St. - 150' off North Shore 
Silt, trace sand 
H20 Chippewa St. - Center of Lake - 150 
Mud from bridge, west end 
Med. Coarse Sand 
